2. Phosphate may be used for "(dihydrogen phosphate)," "(disodium phosphate)," etc., (a) if the nature of the counterions is not known or is of no importance in the context, or (b) if a mixture of ionic forms (free acid and/or monoanion and/or dianion) is in question. Thus, in most biochemical or biological systems, where the pH is around 7, "glucose phosphate" may be used in place of "glucose dihydrogen phosphate," the proper names for the protonated form.
Comments. (i)
Although glucose phosphate is an ester, the term "phosphate ester" should not be used: "phosphoric ester" is the appropriate generic term. (ii) When "phosphoric" is followed by a generic term (e.g., ester, amide, group), the word "acid" need not intervene. Hence, "'phosphoric ester" is complete and sufficient, and the residue transferred to glucose to form O-phosphonoglucose (see Section 1 above) is a "phosphoric residue." (iii) To distinguish choline phosphate (ester) from choline phosphate (salt), the former could be written "choline O-phosphate." However, "phosphocholine" is unambiguous. (For N-phosphono compounds, see Section 6.) 3. Phosphoric anhydrides are of two types, (a) those in which two or more phosphoric residues are linked by oxygen atoms to yield diphosphates, triphosphates, etc. (e.g., ADP, ATP, etc.; Table 2 ) and (b) those in which phosphoric acid forms a "'mixed anhydride" with a different type of acid (generally a carboxylic acid, e.g., acetic acid) ( Table 6 ). The latter are named (ref. 1, Rule 5.64) as "R-ic phosphoric anhydrides" or as "R-yl phosphates" (e.g., acetic phosphoric anhydride or acetyl phosphate). 4. Phosphodiesters (Tables 3 and 4) , which involve the bridging group -PO(OH)-, could be named in terms of phosphinic acid, H2PO(OH), for which the prefix form is phosphinieo (1) . However, the use of this prefix, as in ref. 2, presents complications in placing the locants for unsymmetrical diesters. Hence, phosphinico is contracted to phospho, which is used as an infix between the names of the two alcohols. Thus, glycerophosphoeholine is recommended (5) for the well-known substance [previously (8) , but incorrectly, called glycerophosphorylcholine; compare Section 1 above]. This recommendation also illustrates the convention by which glycerol phosphate is contracted to glycerophosphate (8) , but this should not be done in a context where "'glycero" may be confused with the residue of glyceric acid, as in glycerolaetone, or with the prefix glycero used in carbohydrate nomenclature (ref. 4, Rule 9) . (For the placement of locants, see examples in Tables 1 and 4.) Comments. (i) The use of "phosphoryl" in this situation requires an indication in the name that there is one hydroxyl group remaining on the phosphoric residue, and would thus further lengthen the name (see Section 1 above).
(ii) The diacyl derivatives of glycerophosphocholine are commonly expressed as derivatives of phosphatidic acid (Table  4) , i.e., diacylglycerophosphocholine ---phosphatidylcholine (8) .
(iii) The trivial names for the acid radicals of nucleotides (Table 8) include the phosphoric residue, hence the latter is not specified in oligo-or polynucleotide names, e.g., adenylyleytidine suffices for Ado-P-Cyd (locants omitted for clarity; cf. ref. 9) .
(iv) The so-called cyclic phosphates (Table 3) , of which adenosine 31,5'-phosphate (cyclic AMP or cAMP) is the bestknown example, are named in this form rather than in an inverted form, which would yield 3',5'-phosphoadenosine. The word "cyclic," often added before "phosphate," is unnecessary if the locants are given.
(v) The infix "phospho" gives precedent for "diphospho," "triphospho," "tetraphospho," etc. for the doubly esterified oligophosphorie acids (Table 2 ), e.g., uridinediphosphoglucose, adenosinediphosphoribose.
5. Nucleoside Triphosphate Anal9gs, in which a methylene group (-CH2-), an imido group (-NH-), or a sulfur atom replaces an oxygen atom bridging two phosphorus atoms, could be named by an extension of the convention of inorganic nomenclature (ref. (7), and are therefore recommended (see Table 8 ). (The latter compound can be termed 5'-adenylyl methylenediphosphonate, but this name does not contain the significant term "triphosphate".)
Comments. (i) The use of square brackets here is similar to their use in amino-acid replacement (11), indicating a replacement of the normal constituent.
(ii) Although the bridging methylene group in the Ado-(5')PP[CH2]P example should receive priority for numbering, i.e., should be 1,24t-methylene to accord with inorganic nomenclature (ref. 6, Rule 4.15), this would require an additional term (as in Table 8 , column 2); it is therefore not suitable in this context, in which it is desirable to give adenosine first consideration (i.e., it is always considered to be linked to the cr phosphorus atom).
(iii) A terminal substitution (e.g., sulfur replacing oxygen on pa) might be named adenosine 5'-[a-thio]triphosphate, but adenosine 5'- [3,-thio] triphosphate is recommended (see ii above).
(iv) The rules of inorganic nomenclature (ref. 6, Table If ) specify "imido" as the ligand name for -NH-; it is, in this case, an imide of phosphoric acid, hence "imido'" is recommended for biochemical use with "triphosphate" or "diphosphate" (see Table 8 ).
(v) The symbol for the nucleoside does not include the 5'-oxygen atom when the rest of the formula is written out in extenso. Thus, Ado(5')P[CHz]P -Ado(5')-O-PO(OH)-CH2-POaH2. Such extended representation may be useful for analogs such as Ado(5')-CH2-POaHz, a methylene analog of AMP, and Ado(5')-O-PO(OH)-CH2-AsOaH2.
6. Phosphoric amides (Table 5) are named by changing "acid" in the original acid name to "amide" (ref. 1, Rule 5.62) . However, when the nitrogenous group supplying the amide moiety is known by a trivial name and that name is to be retained, the phosphoric amide may be named in the same manner as the esters (see Section 1 above), but not in the form in which "phosphate" is used as a suffix (see Section 2 above); e.g., phosphocreatine (for N-phosphonocreatine), but not "creatine phosphate," because the term "phosphate" means that all atoms attached to the phosphorus atom are oxygen atoms.
Comment. The contraction "phosphoamide" for phosphoric amide is often seen, but becomes unwieldy when either the amide or the phosphoric residue is substituted. Such compounds should be named as derivatives of phosphoramidic acid (or of a phosphoramidate), or of amidophosphoric acid (amidophosphate) [ref. . Thus, the well-known compound (priO)ePO-F or iPr2P-F (4) may be called diisopropyl fluorophosphate or diisopropyl phosphorofluoridate (see Table 6 ). T-phosphohistidine 
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